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The ”

,Boala celor 65 de tranddfiri”

FIBROZA CHISTICA (MUCOVISCIDOZA)

v Evolutie cronicaq, progresiva

v Afectare multiorganica

v Potential letald

v In populatia de origine caucaziand (= 70%)




INfroducere

» Fibroza chistica (mucoviscidoza), este una din cele mai raspdndite boli
monogenice recesive si este provocatd de mutatiiin gena CFIR (Cystic
Fibrosis Transmembrane Conductance Regulaftor)- peste 2000 mutatii
(mutatia F508del cca 82% Europaql)

» Proteina codificatd de aceastd gend controleazd/regleaza secretia
glandelor exocrine din numeroase organe/canalele de Cl



https://ro.wikipedia.org/wiki/Muta%C8%9Bie
https://ro.wikipedia.org/wiki/Gen%C4%83
https://ro.wikipedia.org/wiki/Protein%C4%83
https://ro.wikipedia.org/wiki/Gen%C4%83

epidemiologie

» Cea mai frecventa afectiune
monogenica recesiva

» afecteaza cel putin 100 000 de
persoane pe glob

» In populatia europeand FC are o
incidenta de aproximativ 1/3.500
NOU-NASCUtI,

» Media de supravetuire f> 40 ani

What next?

CF gene
dentified

S| CF protein
30 identified
First successful
25 + pregnancy
High-fat diet
> 20 i
2 Sweat chioride
test developed
15 -
Discovery
10 of high s'an
= n swea " _
= Antistaphylococcal antibiotics
5 4 pathologic
description
0

1970 +
1980 -
2010

1 1 1]
FIGURE 1 Over the six decades, symptomatic treatments

have greatly improved the survival of patients with cystic fibrosis
Reproduced with permission of the ERS® 2019. Elborn®’
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Cystic Fibrosis: Pathogenesis, clinical findings, and complications Mthor Shenper astgomeny

Reviewers: Yan Yu, Kayla

Nelson, Mark Montgomery*
Mutation of Cystic Fibrosis Transmembrane Regulator (CFTR) gene on chromosome 7 = * MD at time of publication
Dysfunction of the CFTR protein (a transmembrane chloride jon channel that is found in exocrine tissue)
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Polimorfism In prezentare:

relatia genotip/fenotip

Manifestarile clinice sunt
dependente de :

> Tipul mutati ale geneil CFT
R (clase functionale)

> variantele alelice
ale genelor modificatoare

> Influenta factorilor de
mediu

» Mutatiile Claselor 1-lIl - severa
de boald forma

» Mutatiile Claselor IV si V fenofip
relativ usor

Clasificarea functionald @
severitatii si a prognhosticului:

2 categorii:

"low-risk” si "high-risk”

Pallin et al, 2018
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HTP. Mecanisme cunoscute

e hipoxiia alveolara (in zonele
hipoventilate)

e vasoconstrictie pulmonard hipoxica

e starea hipoxica prelungitd
e Remodelare vasculara/endoteliala

e HTP
* Modificari secundare: disfunctia VD




Dileme clinice

(pediatru/cardiopediatru)

» Modificari specifice miocardice in FC¢
» Diferente Adult vs Copil?

» Impactul clinic In diagnosticul precoce si
evaluarea afectarilor cardiovasculare in FCe

» Cum procedam daca...s



Premize fiziopatologice

Sleep disordered

HYDRIEHA breathing

CFTR
dysfunction in
the heart and

vascular system

Airway
remodeling and
bronchiectasis

Systemic Lung
inflammation Transplantation

. CF related
Cardiovascular diabetes and

System impaired glucose
tolerance

Atherosclerosis




Afectar cardiovasculare (MBD)

» Implicarea ventriculului drept (VD) a fost observata in mod constant la
pacientii cu FC

Cu toate acesteaq, dovezile de

» cardiomiopatie,

» aritmie ventricularq,

» moarte subita cardiaca,

» fibroza si necroza a miocardului VS

indica, de asemeneaq, implicarea VS in FC



Afectare cardiaca (MBD, (2}

» Corelarea cu Severitatea
genoftipului (clasificare
functionalq):

» Pacientii din Categoria
"high-risk”, genotip sever

» Manifesta disfunctie
cardiaca/insuficienta

cardiacad
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Rescue synthesis

Acta Paediatrica. 2020;109:893-899.




HTP si disfunctia VS (ipoteze)

giditatea arterial;  postsarcina VS; perfuzia coronariana ....

Disfunctia VS




Pancreaqsul

» Hiperglicemia constanta este
responsabild pentru "incarcarea”
proteinelor interstitiale care are ca

» afectarea contractilitatii

» Rigiditatea/stiffness miocardului
crescutq,

Via

Cardiomiopatie diabetica




Afectarea pulmonara

» Cord pulmonar - peste
/0% dintre cazurile
pediatrice (studiile post
mortem)

» Studii mai noi au aratat
ca boala pulmonara
precoce poate fi
prezenta in randul
sugarilor asimptomatici
cu FC care prezintda o
functie pulmonard
normald

Infectiile pulmonare recurente

distrugerea parenchimului

pulmonar

Mediatrorii proinflamatorii
circulanti

efecte inotrope negative, tulburdri
metabolice la nivelul miocitelor,

hipertrofie patologica si modificari ale

matricei extracelulare

FIBROZA




Fibroza. Mecanisme (ipoteze)

Susceptilitatea
genetica

Genotipurile CFTR severe
(ex )

Deficientele
nutritive
(vit E,A, Bl,etc)

FIBROZA

Inflamatia

*Mediatorilor
neurohormonali

(aldosterona, angiotensina 2)

Hipoxia/mia cronica

Proliferarea
fioroblastilor, sinteza
proteinelor




Diagnostic ecocardiografic

Right ventricular systolic function

Left ventricular systolic function

FAC = (EDA ~ ESA)/EDA

Geometria VD
(scorul Z)

v Functia sistolica
si diastolica a
VD

v Estimarea PSAP

(RPEP,ACT,RVET,
ratio RPEP/RVET s.q.)

v Geometria VS
(scorul Z)

v Functia sistolica
si diastolica a VS




Ecocardiografia: VS

» Conservarea functiei sistolice si morfologiei VS
si afectarea umplerii diastolice a VS au fost
de asemenea detectate la pacientii cu FC

> Metodele clasice de evaluare a
functiei sistolice ale VS: FEVS si FS

(heconcludente pentru modificari

subclinice precoce) \i
) ) » Acesti pacienti sunt mai dependenti de
'Strcun & strain rate (SR) a fost aprobat ca complianta/dilatarea atriilor pentru umplerea

insfrument de screening pentru
identificarea cardiomiopatiei subclinice
care cauzeaza disfunctia sistolica VS

VS comparativ.cu martorii sanatosi sau in
bronsiectazie.

nomalii subclinice, necorelate cu scorul Shah P H ot gl 202
. : = H a , erdal, ]
clm:?, functia pulr.nonvara, g.envohp, Dordevic A ef al. 2019
colonizarea bacteriana cronica sau Bano-Rodrigo A, et al, 2012
insuficienta pancreatica



Lehocardiographee studies™ 1 cystic hbrosis,

Diagnostic ecocardiografic

Authors/years ol publication

Number of patients

Echocardiographic pammclors/ler‘nu‘

Main results

Giacchi Vet al, 2015

Bano-Rodrigo A et al,, 2012

Ozcelic Net al, 2013

Labombarda et al., 2011

lonescu A et al, 2001

Florea V et al, 2000

Mannarino § et al, 2000
Fraser K et al,, 1999
Kucukosmanoglu O et al., 1998
Johnson GL et al,, 1991

Panidis IP et al,, 1985

Jacobstein M et al, 1981

Lester et al., 1980

Children/adolescents: n - 25
Adult: n = 30
Adolescents: n = 37

Children/adolescents: n -~ 18

16 years: n -~ 42

Adults: n « 26

Adults: n = 103

Adults: n - 42

Adults: n = 33

Children/adolescents: n -~ 26

Adults: n « 25

Adults, children and adolescents: n

Adults: n « 10

Children: n ~ 76
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Trans tricuspid PDW

LVEF (Simpson)

Strain, strain rate (Color TDI)
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Trans mitral PDW

St(T1on

RVEDD, RVW (M mode)

Pulsed wave Doppler Tricuspid
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RVEDD, RVW (M-moxle)

TAPSE (M-mode)

Trans mitral and tricuspid PDW
St (TD1)
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LVEF (2D)
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Trans Mitral and tricuspid PDW
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Trans mitral and tricuspid PDW
I'rans mitral and tricuspid PDW
LVEF, RVEF (Simpson)

RVEDD, RVW ~M-mode)

Trans mitral and tricuspid PDW
RVEDD, RVW (M-mode)

RVEDD, RVW (M-mode)

RV and LV dysfunction

RV dilatation and hypertrophy

RV systolic and diastolic dys function

RV systolic and diastolic dysfunction

RV and LV systolic dysfunction

RV dysfunction

RV systolic and diastolic dysfunction

No LV abnormalities

RV and LV dysfunction

No RV and LV dysfunction

RV and LV diastolic dysfunction

LV diastolic abnormalities
No RV and LV dysfunction

RV enlargement

LV dysfunction

RV dilatation and hypertrophy
RV dysfunction




Results

Number of Patients
No. Author/year Study Type c Blood
with CF Right Ventricle Left Ventricle
vessel
ising, J. B., e ase- 33 (Children) Eib vaadil it et ventncular Artenal
al. 2018 [15] Control i 9 o L " dysfunction stiffness v
Left ventricular
Sellers, Z. M., et Prospective . : ; i :
2 i 8 (Age >=18 years) Normal right ventricular function systolic & diastolic
al., 2015 [19] Cohort .
dysfunction
3 Zobiral .tk Case Series n=18 (Children) Myocardial fibrosis and necrosis
2000 [20]
Labombarda, F., Prospective Subclinical changes
4 42 (A =16
etal, 2011 [23] Cohort (Age >=16) in LVF
5 Koelling, T. M., Case- 40 Riaht it et Left ventricular
etal, 2002 [24] Control ght ventricular dystunction iastolic dysfunction
25 (Children &
6 Giacchi, V., et Case- Adile;c;:tl;) 30 Right ventricular systolic Decreased LVEF in
al., 2015 [25 Control : dysfunction adult patients
(23] (Adults) i P
- Sciatti, E., etal. Case- 22 Right ventricular subclinical No left ventricular
2019 [33] Control systolic-diastolic dysfunction dysfunction
Bano-Rodrigo, Case abnormalities in right ventricular
8 A. etal, 2012 37 (Adolescents) anatomy, systolic & diastolic
Control $
[34] function
Ozcelic, N., et Case- 18 2 . .
9 Right ventricular dysfunction
al., 2013 [35] Control (Children/Adolescents) 9 . g
Florea, V., etal.,, Case- Right ventricular systolic & No left ventricular
10 103 (Adults) ag o . i :
2000 [39] Control diastolic impairment anomalies
11 Vizzardi, E., et Case- 22 (Adults) Endothelial
al., 2019 [40] Control dysfunction
Poore, S.,etal., Prospective Endothelial
12 P 15 (Adults)
2013 [45] Cohort dysfunction

2021 Shah et al. Cureus
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Cardiacinvolvement in cystic fibrosis evaluated using

Concluzii cardiopulmonary magnetic resonance
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ona o - Abstract
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0 . = durng an acute respiratory exacerbution
Fiecare Exacerbare este asociata cu and yperionhy (LVH: ek veaticula
a driven by extracellular myocardial mat
p=0.006; extraceliular volume [ECV]
associated with an acuse reduction in lef B
and there was 3 suggestion of myocandy

Exista, de asemeneaq, o sugestie de airflow limitation (1=~ 0.726, p=0.01
COI’GlOTO cu simultancous interrogation of candiac an

remodelling, including Jeft ventnicular s

severitatea affectarii pulmonare. is assciated with acwte myocardial con
period whach is related to palmeonary di

miocardului.




Concluzi

» Dovezile studillor fundamentale, experimentale si clinice
sugereaza existenta unel implicari specifice miocardice In
FC, influentand functia sistolica si diastolica a ambilor
ventriculi In repaus si/sau 1n fimpul efortului.

» Nu doar Hipoxemia si inflamatia sunt factori importanti in
afectarea cardiaca la copii cu FC (ipoteza multifactorialq)




» |dentificarea Pacientillor din categoria clasei functionale
fip "high-risk”, cu genotip sever este oportuna in
vederea aplicarii fratamentului cardiac precoce Cu

IECA, BRA, Thainte de a lua in condiderare transplantul
pulmonar



Recomandari

» Pe [Gnga masuratorile ecocardiografice de rutind se recomandad
utilizarea noilor metode si parametri in evaluarea cardiovasculara atat
initial, cat si la fliecare etapa de evaluare (TDI, Strain, Strain Rate, TAPSE, s.a.)

» Imagistica RMN cardiopulmonar ofera unica perspectiva in vivo Ccu
referire la leziunile miocardice si pulmonare:

» Imagistica cu gadoliniu tardiv (LGE) este deja validata pe scara larga in
detectarea fibrozei miocardice de substifutie focala si edem in exacerbari

> La pacientii stabili/asimptomatici aparent clinic este utila depistarea
inflamatiel cronice(edem) si fibrozei (remodelare)cat mai precoce posibil in

abordarea terapeutica adecvata (personalizat)



Multumesc pentru atentie!




